Ceramide Domains in Health and Disease: A Biophysical Perspective.
Ceramides are the central molecules in sphingolipid metabolism. In addition, they are recognized as important modulators of cell function, playing key roles in several cellular processes that range from cell proliferation to cell death. Moreover, ceramides were implicated in multiple diseases, including cancer, neurodegenerative and metabolic diseases, and also in infection by different pathogens. The mechanisms underlying the diverse biological and pathological actions of ceramides are yet to be fully elucidated. Several lines of evidence suggest that the structural features of ceramides, namely their high hydrophobicity and ability to establish strong H-bond network, are responsible for changes in the biophysical properties of biological membranes that can affect the activity of proteins and activate signaling pathways. Ceramide-induced alterations in membrane biophysical properties might also influence the internalization, trafficking and sorting of lipids, proteins, drugs and even pathogens contributing to cell pathophysiology. In this chapter, we critically discuss the ability of ceramides to form lipid domains with atypical biophysical properties and how these domains can be involved in those processes.